Introduction
Accurate models of the seismic velocity structure in the lower- Clayton and Comer, 1983] . Current thermal models indicate a large temperature contrast of about 1000 ø between the core and mantle, requiring a thermal boundary layer at the base of the mantle [Jeanloz and Richter, 1979; Loper, 1984] . This is consistent with the general decrease in velocity gradients observed in the lowermost mantle [Doornbos, 1983; Doornbos et al., 1986] . The combined effects of stratification, lateral heterogeneity, and decreased velocity gradients complicate interpretation of seismic data sampling the D" region. It is particularly important to resolve whether velocity discontinuities are actually present within D", since compositional stratification would strongly affect the thermal boundary layer dynamics, as well as the interpretation of the lateral velocity variations. This paper presents an analysis of a combination of seismic body waves that is particularly sensitive to the presence of a velocity discontinuity observed signals that diffract around the core. Lay [1985] showed that this objection could be eliminated by slight modifications of the proposed velocity models, while retaining the velocity discontinuity needed to match the undiffracted observations. One of the strongest tests of the discontinuity model is to establish whether it is consistent with other seismic phases that sample the D" The third attribute of the sS phases is that near the source the raypaths differ substantially from the direct S rays; thus any multipathing or diffraction from deep slab structure should not affect the phases equally. In addition, at a given station, the S and sS phases arrive with nearly identical angles of incidence. Thus, any receiver reverberations should have the same relative timing in the S and sS waveforms. For the small earthquake sources (m b =5.7-6.0) used in this study, source complexity is usually rather unimportant, and any multiple rupture characteristics should have common signatures in the S and sS waveforms, further constraining possible explanations of any waveform complexities. Figure 6 . Generalized ray theory synthetics for model SLHO match the relative timing and amplitude of the triplication arrivals and core-reflections quite well. Note that the first arrival of the observed sS waveforms tend to have a strong overshoot, which is not accurately modeled. This appears to be a phase shift resulting from the surface reflection interactions. In general, these observations provide strong support for the discontinuity model.
Discussion
Many additional sS wavetrains have been found to be compatible with the lower mantle shear velocity discontinuity model beneath Alaska proposed by Lay and Helmberger [1983] . The robust waveform shifts and geometry of the S-sS comparison provide a strong test of this model. These data are not sensitive to the slight modifications of SLHO that Lay [1985] has proposed to satisfy diffracted S data. It is reasonable to conclude that a lower mantle discontinuity does exist at the top of D" beneath Alaska. Evidence for a similar discontinuity has been found in other regions as well [Lay and Helmberger, 1983; Young and Lay, 1986 ], but it is not definitely established whether this is a global feature. Given strong lateral heterogeneities in D", it is unclear whether we are imaging a localized compositional heterogeneity or a radially symmetric layer embedded within the lateral variations. Further investigations are needed to address the global extent of this structure.
